TLR8 Senses Staphylococcus aureus RNA in Human Primary Monocytes and Macrophages and Induces IFN-β Production via a TAK1-IKKβ-IRF5 Signaling Pathway.
Staphylococcus aureus may cause serious infections and is one of the most lethal and common causes of sepsis. TLR2 has been described as the main pattern recognition receptor that senses S. aureus and elicits production of proinflammatory cytokines via MyD88 -: NF-κB signaling. S. aureus can also induce the production of IFN-β, a cytokine that requires IFN regulatory factors (IRFs) for its transcription, but the signaling mechanism for IFN-β induction by S. aureus are unclear. Surprisingly, we demonstrate that activation of TLR2 by lipoproteins does not contribute to IFN-β production but instead can suppress the induction of IFN-β in human primary monocytes and monocyte-derived macrophages. The production of IFN-β was induced by TLR8-mediated sensing of S. aureus RNA, which triggered IRF5 nuclear accumulation, and this could be antagonized by concomitant TLR2 signaling. The TLR8-mediated activation of IRF5 was dependent on TAK1 and IκB kinase (IKK)β, which thus reveals a physiological role of the recently described IRF5-activating function of IKKβ. TLR8 -: IRF5 signaling was necessary for induction of IFN-β and IL-12 by S. aureus, and it also contributed to the induction of TNF. In conclusion, our study demonstrates a physiological role of TLR8 in the sensing of entire S. aureus in human primary phagocytes, including the induction of IFN-β and IL-12 production via a TAK1 -: IKKβ -: IRF5 pathway that can be inhibited by TLR2 signaling.